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In the title molecule, C 2 4H 19 BrN 2 0 5 S, the pyrimidine ring is in 
a flattened half-chair conformation and the 4-acetoxyphenyl 
group is substituted axially to this ring. The thiazole ring is 
essentially planar [with a maximum deviation of 0.012 (2) A 
for the N atom] and forms dihedral angles of 17.65 (13) and 
88.95 (11)° with the bromo- and acetoxy-substituted benzene 
rings, respectively. The dihedral angle between the benzene 
rings is 81.84 (13) A. In the crystal, pairs of weak C— H- ■ O 
hydrogen bonds lead to the formation of inversion dimers. A 
weak C— H- ■ -it interaction and tt-jt stacking interactions with 
centroid-centroid distances of 3.5903 (14) A are observed. 

Related literature 

For the biological activity of dihydropyrimidines, see: Alam et 
al. (2010); Kappe (2000); Atwal et al. (1991); Rovnyak et al. 
(1992). For related structures, see: Nagarajaiah et al. (2011, 
2012). For hydrogen-bond graph-set motifs, see: Bernstein et 
al. (1995). 




Experimental 

Crystal data 

C 24 H 19 BrN 2 0 5 S 
M, = 527.38 



b = 11.9648 (7) A 
c = 14.0877 (9) A 
a = 106.425 (1)° 
P = 104.700 (2)° 

Y = 106.296 (1)° 

V = 1099.75 (12) A 3 

Data collection 

Bruker SMART APEX CCD 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 1998) 
7mi„ = 0.714, T milx = 0.740 

Refinement 

R[F 2 > 2a(F 2 )} = 0.039 

wR(F 2 ) = 0.096 

S = 1.05 

4777 reflections 



Z = 2 

Mo Ka radiation 
li = 2.00 mm -1 
T = 296 K 

0.18 x 0.16 x 0.16 mm 



9029 measured reflections 
4777 independent reflections 
3989 reflections with I > 2cr(/) 
R<„. = 0.026 



301 parameters 

H-atom parameters constrained 
Ap»ax = 0.58 e A~ 3 
A/) mi „ = -0.61 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg is the centroid of the C5-C7/C9/N1/N2 ring. 



D-H- - A 




D-H 


H ■ A 


D-A 


D-H- - A 


C13-H13- ■ 


■Ol' 


0.93 


2.60 


3.343 (4) 


138 


C10-H10- ■ 


■Cg" 


0.93 


2.61 


3.513 (4) 


147 



Triclinic, PI 

a = 7.6018 (5) A 



Symmetry codes: (i) — x 4- 1, — y + 2, — z + 1; (ii) — x — 1, — y — 1, — z — 1. 

Data collection: SMART (Bruker, 1998); cell refinement: SAINT- 
Plus (Bruker, 1998); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 2012) and CAMERON (Watkin et 
al, 1996); software used to prepare material for publication: WinGX 
(Farrugia, 2012). 

NSB is thankful to the University Grants Commission 
(UGC), India, for financial assistance. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5628). 
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Methyl 5-(4-acetoxyphenyl)-2-(2-bromobenzylidine)-7-methyl-3-oxo-2,3-di- 
hydro-5H-1,34hiazolo[3,2-a]pyrimidine-6-carboxylate 
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Comment 

Dihydropyrimidines (DHPM) exhibit a broad range of therapeutic and pharmacological properties (Alam et ah, 2010). 
These non-planar heterocyclic compounds have interesting multifaceted pharmacological profiles such as calcium 
channel modulation, antitumor, antiviral, antibacterial, anti-inflammatory and antimicrobial activities (Kappe et ah, 2000; 
Atwal et ah. 1991). In addition, a few DHPM derivatives have even emerged as orally active antihypertensive agents 
(Rovnyake?a/., 1992). 

The molecular structure of the title compound is shown in Fig. 1 . The 4-acetoxy substituted benzene ring is axially 
substituted to the pyrimidine ring. The central pyrimidine ring adopts a half chair conformation with deviations of 
0.107 (2) and -0.200 (2) A for Nl and C5 respectively from the remaining four ring atoms (C6/C7/C9/N2). In the crystal, 
pairs of weak C — H-0 hydrogen bonds form inversion dimers with a graph set notation of R 2 2 (\6) (Bernstein et ah, 
1995) as shown in Fig. 2. The crystal structure of the title compound shows different type of intermolecular interactions 
compared to a similar structure reported earlier (Nagarajaiah et ah, 2012). In addition, there are intermolecular k—k 
interactions between inversion-related thiazole rings with a centroid to centroid distance of 3.5903 (14)A. A weak C — 
H—;r(ring) interaction is also observed (see Table 1, where Cg is the centroid of the C5/C6/C7/N2/C9/N1 ring). Another 
example of a related crystal structure has been published in the literature (Nagarajaiah et ah, 2011). 

Experimental 

The compound 2-(2-bromo-benzylidene)-4-(4-hydroxy-phenyl)6-methyl-3-oxo-2,3-dihydro-thieno[2,3-bpyridine-5-carb- 
oxylic acid (2.0 g) was mixed with acetic anhydride (10 ml) and refluxed for about 4 h. The reaction mixture was cooled 
and diluted by the addition of water (20 ml). The solid separated was washed with water, filtered, and dried (Yield: 2.63 
g, 80% and mp 418 K). Pale yellow crystals suitable for diffraction were obtained by slow evaporation of a solution of 
the title compound in chloroform. 

Refinement 

The H atoms were placed in calculated positions in a riding-model approximation with C — H = 0.93 A, 0.96 A and 0.98 
A for aryl, methyl and methyne H-atoms respectively, with C/ iS0 (H) = \ .5U tq {C) for methyl H atoms and [/ iso (H) = 
1.2£/ eq (C) for other H atoms. 

Computing details 

Data collection: SMART (Bruker, 1998); cell refinement: SAINT-Plus (Bruker, 1998); data reduction: SAhNT-Plus 
(Bruker, 1998); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and CAMERON (Watkin et 
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al, 1996); software used to prepare material for publication: ff7«GX(Farrugia, 2012). 




Figure 2 

The packing of the title compound showing weak C — H---0 hydrogen bonds with dashed lines. H-atoms not involved in 
hydrogen bonding have been excluded. 
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Methyl 5-(4-acetoxyphenyl)-2-(2-bromobenzylidine)-7-methyl-3-oxo-2,3-dihydro-5H-1,3-thiazolo[3,2- 
a] pyrimidine-6-carboxylate 



Crystal data 

C 2 4H 19 BrN 2 0 5 S 
M r = 527.38 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.6018 (5) A 
6= 11.9648 (7) A 
c = 14.0877 (9) A 
a = 106.425 (1)° 
p= 104.700 (2)° 
y= 106.296(1)° 
V= 1099.75 (12) A 3 

Data collection 

Broker SMART APEX CCD detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 1998) 
r min = 0.714, f m = 0.740 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 2o<P 2 )] = 0.039 

wRiF 2 ) = 0.096 

S = 1.05 

4777 reflections 

301 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Z=2 

P(000) = 536 

£> x = 1.593 Mgnr 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4777 reflections 

(9 = 2.8-27.0° 

ju = 2.00 mirT 1 

T=296K 

Block, yellow 

0.18 x 0.16 x 0.16 mm 



9029 measured reflections 
4777 independent reflections 
3989 reflections with / > 2o(I) 
R mt = 0.026 

ftnax = 27.0°, 0 m i n = 2.8° 



h = -7^9 
& = -15->15 
/ = -17-»16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/toW) + (0.0443P) 2 + 0.7937P] 

where P = (F a 2 + 2F c 2 )/3 
(A/cr) max < 0.001 
Ap max = 0.58eA- 3 
Ap min = -0.61 e A" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted P-factor wR and goodness of fit S are based on F 2 , 
conventional P-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > 2a{F 1 ) is 
used only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



II- *iu 



CI 
H1A 



0.3032 (4) 
0.4212 



0.5765 (2) 
0.6045 



0.84902 (18) 
0.9093 



0.0216(5) 
0.032* 
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H1B 
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A A") O sk 
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TT1 /I 
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A A") O sk 
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C2 


0.3542 (3) 
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A /:oon /o\ 
0.655V (2) 
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1.05072 (Is) 


A AO A A { £\ 

0.0294 (6) 


H4A 


0. / 151 
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T T /I D 


A f Ol 1 

0.351 1 


0.9043 


1 1 OA 1 

1. 1291 


A A/1 A * 

0.044* 


H4C 


0.65 1 / 


1 AA'J A 

1.0030 


1 AO AA 

l.OoOO 


A A/1 /I * 

0.044* 


C3 


0.303 / (j) 


0. /934 (2) 


0. /0430 (16) 


A A 1 O C ( A\ 

0.0123 (4J 


H3 


f\ £. A C A 
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A OTAC 

0.5393 


A *70 C /I 
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A A1 C* 
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Co 
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SI 0.20567(8) 0.46190(5) 0.46166(4) 0.01442(13) 



Atomic displacement parameters (A 2 ) 
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(13) 


0.0294 


(13) 


0.0148(11) 


0.0075 (11) 


0.0085 (11) 


C18 


0.0148 


(11) 


0.0145 


(10) 


0.0152 


(10) 


0.0067 (9) 


0.0055 (9) 


0.0058 (9) 


C19 


0.0153 


(11) 


0.0206 


(11) 


0.0150 


(10) 


0.0100(10) 


0.0059 (9) 


0.0061 (9) 


C20 


0.0148 


(11) 


0.0212 


(12) 


0.0186 


(11) 


0.0080 (10) 


0.0076 (9) 


0.0060 (9) 


C21 


0.0181 


(12) 


0.0206 


(12) 


0.0249 


(13) 


0.0029 (10) 


0.0067 (10) 


0.0005 (10) 


C22 


0.0327 


(15) 


0.0285 


(14) 


0.0182 


(12) 


0.0047 (12) 


0.0028 (11) 


-0.0027(11) 


C23 


0.0506 


(18) 


0.0353 


(16) 


0.0148 


(12) 


0.0130(14) 


0.0091 (12) 


0.0072(11) 


C24 


0.0346 


(15) 


0.0217 


(12) 


0.0172 


(12) 


0.0082(11) 


0.0081 (11) 


0.0059 (10) 


Brl 


0.0837 


(3) 


0.0259£ 


(16) 


0.01761 


(15) 


0.00523 (15) 


0.01693 (15) 


0.01100 (11) 


Nl 


0.0133 


(9) 


0.0127 


(9) 


0.0109 


(8) 


0.0053 (7) 


0.0046 (7) 


0.0046 (7) 


N2 


0.0154 


(9) 


0.0158 


(9) 


0.0133 


(9) 


0.0043 (8) 


0.0053 (7) 


0.0063 (7) 


01 


0.0202 


(8) 


0.0156 


(8) 


0.0158 


(8) 


0.0038 (7) 


0.0076 (7) 


0.0063 (6) 


02 


0.0247 


(9) 


0.0173 


(8) 


0.0163 


(8) 


0.0032 (7) 


0.0052 (7) 


0.0041 (7) 


03 


0.0368 


(11) 


0.0193 


(8) 


0.0110 


(8) 


0.0030 (8) 


0.0080 (7) 


0.0027 (7) 


04 


0.0357 


(10) 


0.0278 


(9) 


0.0220 


(9) 


0.0226 (8) 


0.0133 (8) 


0.0143 (7) 


05 


0.0676 


(16) 


0.0675 


(16) 


0.0336 


(11) 


0.0522 (14) 


0.0300(11) 


0.0293 (11) 


SI 


0.0143 


(3) 


0.0142 


(3) 


0.0112 


(2) 


0.0025 (2) 


0.0034 (2) 


0.0038 (2) 



Geometric parameters (A, ") 



CI— C7 


1.500 (3) 


Cll— C12 


1.385 (3) 


CI— HI A 


0.9600 


C12— C13 


1.391 (3) 


CI— H1B 


0.9600 


C12— H12 


0.9300 


CI— H1C 


0.9600 


C13— C14 


1.381 (4) 


C2— CI 8 


1.344 (3) 


C13— H13 


0.9300 


C2— C3 


1.487 (3) 


C14— C15 


1.378 (3) 


C2— SI 


1.754 (2) 


CI 4— 04 


1.402 (3) 


C3— 01 


1.211 (3) 


C15— H15 


0.9300 


C3— Nl 


1.391 (3) 


CI 6— 05 


1.195 (3) 
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p a s"\ i 

C4 — 03 


1 A A O /O \ 

1.448 (3) 


P 1 /_ S~\ A 

C 1 6 — 04 


1 1 C A /I \ 

1.354 (3) 


C4 — H4A 


0.9600 


C16 — C17 


1 a r\i \ 

1.497 (3) 


f ' A TT /1H 

C4 — H4B 


A A/'AA 

0.9600 


p 1 -7 TTI T 4 

C17 — H17A 


A A/'AA 

0.9600 


C4 — H4C 


0.9600 


pin TT 1 "7 D 

C17 — H17B 


A AjCAA 

0.9600 


/If \T1 

C5 — Nl 


1 a no /i \ 

1.478 (3) 


pn tt 1 ir 1 

C17 — H17C 


A A/TAA 

0.9600 


C5 — C6 


1.515 (3) 


C18 — C19 


1.456 (3) 


C5 — Cll 


1.525 (3) 


pio T T 1 O 

Clo — HI 5 


A m A A 

0.9300 


C5 — H5 


a a o a a 

0.9800 


C19 — C24 


1 A AO /") \ 

1.403 (3) 


C6 C / 


1 .J3Z (3) 


no pin 
C 1 9 — CzU 


1.4U3 (3J 


C6 — C8 


1.483 (3) 


PI A P^> 1 

C20 — C21 


1.387 (3) 


C7 — N2 


1.417 (3) 


/- • n A T to A 

C20 — H20 


A m A A 

0.9300 


C8 — 02 


1 lAH /"I \ 

1.209 (3) 


P 1 1 PH 

C21 — C22 


1.382 (4) 


C8 — 03 


1.335 (3) 


C21 — H21 


a mnn 

0.9300 


C9— N2 


1.275 (3) 


C22— C23 


1.381 (4) 


C9— Nl 


1.370 (3) 


C22— H22 


0.9300 


C9 — SI 


1 Tf A /1\ 

1.750 (2) 


P 1 1 PI /I 

C23 — C24 


1 1 O A i A \ 

1.384 (4) 


pin pi r 

CIO — C15 


1.391 (3) 


PO O TTT? 

Cz3 — Hz3 


a mnn 

0.9300 


p -1 r\ p 1 | 

CIO — Cll 


1.391 (3) 


PI /I "T» 1 

C24 — Brl 


1 OAO /">\ 

1.898 (3) 


P 1 f\ Til a 

CIO — H10 


0.9300 






p -7 p 1 TT 1 A 

C7 — LI — HI A 


109.5 


P 1 /I P 1 -) TTI O 

C14 — C13 — HI 3 


1 in /i 

lz0.4 


p -7 p 1 IT1 T» 

C7 — CI — H1B 


1 AA C 

109.5 


P11 PIO TTI 1 

C12 — C13 — H13 


1 in a 

120.4 


T T 1 A " -i T T 1 I~"> 

H1A — CI — H1B 


109.5 


P 1 C P 1 /I P 1 1 

C15 — C14 — C13 


111 T /I \ 

121.7 (2) 


C7 — CI — H1C 


1 AA C 

109.5 


PIC P 1 /I P* /I 

C15 — C14 — 04 


111 1 /1\ 

121.2 (z) 


ttia tti r 1 

H1A — CI — H1C 


109.5 


pn r^i a r\A 

C13 — C14 — 04 


1 1 n 1 /i\ 

117.1 (2) 


T T 1 T~> /" 1 T T 1 P 1 

H1B — CI — H1C 


109.5 


P 1 A P 1 C P 1 A 

C14 — C15 — C10 


1 1 O 1 /1\ 

118.7 (2) 


/-l 1 o pi ^ PI 

C18 — C2 — C3 


1 1 A A /1\ 

119.9 (2) 


P 1 /I P 1 C TT1 C 

Cl4 — C15 — Hl5 


120.7 


pi o P 1 ri i 

C 1 8 — C2 — S 1 


1 OA Tl / 1 0\ 

129.72 (18) 


piA P1C TT1 C 

C 1 0 — C 1 5 — H 1 5 


1 ia n 

120.7 


t~< i r-<o c 1 

C3 — C2 — SI 


110.36 (16) 


r\c p i /_ Pi a 

05 — Clo — 04 


123.4 (2) 


Ol — C3 — Nl 


1^1 J / VI \ 

123.4 (2) 


05 — Cl6 — Cl7 


126.0 (2) 


Ol — C3 — C2 


11/" O /I \ 

126.8 (2) 


Pi /I P 1 /" P 1 T 

04 — C16 — C17 


110.6 (2) 


N 1 — C3 — C2 


1 AA T/^ /I A\ 

109.76 (19) 


pi / p 1 -T TTI n A 

C 1 6 — C 1 7 — H 1 7 A 


1 An c 

109.5 


r\i A T T A A 

(J i — C4 — H4A 


109.5 


pi / p 1 -7 TT1 "7 D 

C 1 6 — C 1 7 — H 17b 


1 An c 

109.5 


/~\1 P /I TT/IT1 

03 — C4 — H4B 


109.5 


TTI n A p 1 *7 TTI "7 T~l 

H17A — C17 — H17B 


109.5 


T T A A P /I TT /IT> 

H4A — C4 — H4B 


109.5 


P 1 /" P 1 T T T 1 "7 P 

C16 — C17 — H17C 


109.5 


03 — C4 — H4C 


1 AA C 

109.5 


tti n a PIT TT1 IP 

H17A — C17 — H17C 


1 AA C 

109.5 


TT/I A P /I TT/ir" 

H4A — C4 — H4C 


1 AA C 

109.5 


tti 7Ti PIT T T 1 ~7P 

H17B — C17 — H17C 


1 AA C 

109.5 


T T A Tl P /I TT^r< 

H4B — C4 — H4C 


109.5 


PI P 1 O P 1 A 

C2 — CI 8 — C19 


1 1 A O /I \ 

129.8 (2) 


Nl — C5 — C6 


1 AO 1 A / 1 n\ 

108.19 (17) 


P 1 P 1 O T T 1 O 

C2 — C18 — HI 8 


115.1 


Nl — C5 — Cll 


1 AA /I c / 1 z:\ 

109.45 (16) 


pin /~<10 TTIO 

C19 — C18 — H18 


1 1 C 1 

115.1 


p / PC /"tl 1 

Co — C5 — Cll 


113.06 (lo) 


p /i piA pin 

C24 — C 1 9 — CzO 


116.4 (2) 


TvT1 /"" C Tlf 

Nl — C5 — H5 


1 AO T 

108.7 


C • ~) A PIA pi O 

C24 — C 1 9 — C 1 8 


1 OA O ZO\ 

120.8 (2) 


p / p C t tc 

Co — C5 — H5 


1 AO T 

108.7 


PIA P1A PIO 

C20 — C19 — CI 8 


111 O /1\ 

122.8 (2) 


r>i 1 t~y c TTC 

Cll — CD — tlD 


1 AO H 
108. / 


m r")A 

C21 — C2U — C19 


121.8 (2) 


C7— C6— C8 


126.3 (2) 


C21— C20— H20 


119.1 


C7— C6— C5 


122.34(19) 


CI 9— C20— H20 


119.1 


C8— C6— C5 


111.35 (19) 


C22— C21— C20 


119.9(2) 


C6— C7— N2 


121.6(2) 


C22— C21— H21 


120.1 


C6— C7— CI 


127.3 (2) 


C20— C21— H21 


120.1 
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N2— C7— Cl 
02— C8— 03 

02— C8— C6 

03— C8— C6 
N2— C9— Nl 
N2— C9— SI 
Nl— C9— SI 
C15— CIO— Cll 
C15— CIO— H10 
Cll— CIO— H10 
C12— Cll— CIO 
C12— Cll— C5 
CIO— Cll— C5 
Cll— C12— C13 
Cll— C12— H12 
C13— C12— H12 
C14— C13— C12 



111.08(19) 

123.7 (2) 
122.5 (2) 
113.8(2) 
126.87 (19) 
121.52(17) 
111.59(16) 

120.8 (2) 
119.6 
119.6 

119.3 (2) 
120.8 (2) 
119.8(2) 

120.4 (2) 
119.8 
119.8 
119.1 (2) 



C23— C22— C21 
C23— C22— H22 
C21— C22— H22 
C22— C23— C24 
C22— C23— H23 
C24— C23— H23 
C23— C24— C19 
C23— C24— Brl 
C19— C24— Brl 
C9— Nl— C3 
C9— Nl— C5 
C3— Nl— C5 
C9— N2— C7 
C8— 03— C4 
C16— 04— C14 
C9— SI— C2 



120.1 (2) 
119.9 
119.9 
119.6(3) 
120.2 
120.2 

122.2 (2) 

117.3 (2) 
120.52 (18) 
116.59(18) 
120.26 (18) 
122.05 (18) 
116.48 (19) 
115.0(2) 
118.97(19) 
91.67(11) 



C18— C2— C3— 01 
SI— C2— C3— 01 
C18— C2— C3— Nl 
SI— C2— C3— Nl 
Nl— C5— C6— C7 
Cll— C5— C6— C7 
Nl— C5— C6— C8 
Cll— C5— C6— C8 
C8— C6— C7— N2 
C5— C6— C7— N2 
C8— C6— C7— Cl 
C5— C6— C7— Cl 
C7— C6— C8— 02 
C5— C6— C8— 02 
C7— C6— C8— 03 
C5— C6— C8— 03 
C15— CIO— Cll— C12 
C15— CIO— Cll— C5 
Nl— C5— Cll— C12 
C6— C5— Cll— C12 
Nl— C5— Cll— CIO 
C6— C5— Cll— CIO 
CIO— Cll— C12— C13 
C5— Cll— C12— C13 
Cll— C12— C13— C14 
C12— C13— C14— C15 
C12— C13— C14— 04 
C13— C14— C15— CIO 
04— C14— C15— CIO 
Cll— CIO— C15— C14 
C3— C2— C18— C19 



-1.9 (4) 
-179.35 (19) 
176.6 (2) 
-0.9 (2) 
-16.1 (3) 
105.3 (2) 
162.92 (17) 
-75.7 (2) 
-178.3 (2) 
0.6 (3) 
1.2 (4) 
-179.9(2) 
168.1 (2) 
-10.9(3) 
-13.6 (3) 
167.38 (18) 
0.2 (3) 
-177.5 (2) 
-102.4 (2) 
137.0 (2) 
75.3 (2) 
-45.4 (3) 
-0.1 (3) 
177.53 (19) 
0.5 (3) 
-1.0(3) 
-177.54(19) 
1.0 (3) 
177.5 (2) 
-0.6 (3) 
-176.1 (2) 



C19— C20— C21— C22 
C20— C21— C22— C23 
C21— C22— C23— C24 
C22— C23— C24— C19 
C22— C23— C24— Brl 
C20— C19— C24— C23 
C18— C19— C24— C23 
C20— C19— C24— Brl 
C18— C19— C24— Brl 
N2— C9— Nl— C3 
SI— C9— Nl— C3 
N2— C9— Nl— C5 
SI— C9— Nl— C5 
01— C3— Nl— C9 
C2— C3— Nl— C9 

01— C3— Nl— C5 
C2— C3— Nl— C5 
C6— C5— Nl— C9 
Cll— C5— Nl— C9 
C6— C5— Nl— C3 
Cll— C5— Nl— C3 
Nl— C9— N2— C7 
SI— C9— N2— C7 
C6— C7— N2— C9 
Cl— C7— N2— C9 

02— C8— 03— C4 
C6— C8— 03— C4 
05— C16— 04— C14 
C17— C16— 04— C14 
C15— C14— 04— C16 
C13— C14— 04— C16 



0.3 (4) 
0.5 (4) 
-0.7 (5) 
0.2 (5) 
-179.8(2) 
0.5 (4) 
179.5 (3) 
-179.49 (17) 
-0.4 (3) 

176.5 (2) 
-2.1 (2) 
-15.3 (3) 
166.10(15) 
-179.5 (2) 
2.0 (3) 
12.5 (3) 
-166.05 (18) 
22.8 (3) 
-100.8 (2) 
-169.64 (18) 
66.8 (2) 
-2.9 (3) 
175.63 (15) 
10.2 (3) 
-169.4 (2) 
-4.2 (3) 

177.6 (2) 
1.3 (4) 
-177.5 (2) 
63.7 (3) 
-119.7 (2) 
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SI— C2— CI 8— C19 


0.8 (4) 




N2— C9— SI— C2 




-177.4 (2) 


i^Z — U 1 o — C 1 y — L.Z4 


loj.U (Z) 




XT1 f^Ci C1 

jn i — cy — o i — cz 




l.zo (1 /) 


C2— CI 8— CI 9— C20 


-18.0(4) 




CI 8— C2— SI— C9 




-177.3 (2) 


C24— CI 9— C20— C21 


-0.7 (3) 




C3— C2— SI— C9 




-0.18(16) 


CI 8— CI 9— C20— C21 


-179.7 (2) 










Hydrogen-bond geometry (A, °) 












Cg is the centroid of the C5-C7/C9/N1/N2 ring. 










D—n-A 




D — H 


U-A 


D-A 


D—U-A 


C13— 1113-01' 




0.93 


2.60 


3.343 (4) 


138 


CIO— HlO-Cg" 




0.93 


2.61 


3.513 (4) 


147 



Symmetry codes: (i) -x+l, -y+2, -z+1; (ii) -y-l, -z-1. 
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